| 


Revue suisse Zool. | Tome 98 Fasc. 4 p. 731-738 Geneve, décembre 1991 


Xenopus longipes sp. nov., 
a new polyploid pipid 
from western Cameroon 


Catherine LOUMONT * and Hans Rudolf KOBEL ** 


With 3 figures and 1 table 


ABSTRACT 


Xenopus longipes sp. nov. is a new polyploid species (2n = 108) found so far only in 
Lake Oku in the volcanic highlands of western Cameroon. It is a small Xenopus (9 
32-36 mm, © 28-31 mm snout-vent length), heavly speckled with tiny black spots, dorsally 
and ventrally. Many specimens show large spots irregularly distributed on the caramel or 
darkbrown back; the ventral coloration is gray to bright orange. The limbs are thin and 
the feet (68% of body length) have very long toes and well developed dark webs; a 
diagnostic feature that distinguishes live X. longipes from the other small 4-clawed 
X. fraseri and X. pygmaeus with shorter feet. X. longipes is distinct from all other 
Xenopus by several osteological characters such as laterally displaced parasagittal crests 
or paired nasals combined with unfused vertebrate I and II. 

Swamps to the east and south of Lake Oku but not the lake itself are occupied by 
X. amieti, the Menchum valley west of Lake Oku by X. laevis sudanensis. 


INTRODUCTION 


The existence of an undescribed Xenopus species in Lake Oku was predicted by Amiet 
who caught one specimen there in 1972 (Amiet, personal communication). Gartshore col- 
lected 51 additional specimens end of March 1984 and mentioned its occurrence in her 
report on the herpetofauna of the Cameroon highlands (GARTSHORE, 1986); however, no 
description of that species followed. In April 1990 one of us (C. L.) had the opportunity 
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to search for Xenopus in the Ndop plain, on Mt. Oku inclusively Lake Oku, and in the 
Menchum valley west of Mt. Oku. Live Xenopus were brought back to Geneva from 
7 localities. Specimens from Lake Oku differ from all known Xenopus species as 
mentioned already by Amiet (personal communication) and GARTSHORE (1986). The 
following description of this new taxon is based on external and internal morphology, 
karyotype, DNA-content, and on electrophoretic mobilities of globins. 


Xenopus longipes sp. nov. 


Holotype: Adult female; locality: Lake Oku, 6°12’N, 10°28’E; altitude: 2219 m; April 25th 
1990. Deposited at the Muséum d’Histoire naturelle, Geneva, MHNG No. 2497.10. 


Paratypes: 43 adult females and 8 adult males, gathered together with the holotype on the 
northeastern shore of Lake Oku. MHNG Nos. 2496.58-100 and 2496.01-09, respectively. 


Diagnosis: The holotype is an adult female with a snout-vent length of 35 mm. The 
body is pyriform with long, slender limbs. The feet are particularly well developed 
(22 mm) with long, thin toes (11 mm for the 5th). On the live animal in resting position, 
the tips of the webbed toes reach the middle of the body. Metatarsal tubercle with claw. 
Eyes large, diameter 1.9 mm, prominent. Lower eyelid small reaching barely the pupil, 
thus covering only 1/3 of the eye. Subocular tentacle short, 0.8 mm, with relatively few 


Fic. 1. 


Dorsal pattern of Xenopus longipes, female paratype. 
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FIG. 2. 


Skulls in dorsal (upper) and in ventral (lower) view of X. amieti (A), X. longipes (B) and 
X. tropicalis (C). The frontoparietals show diverging (A) or parallel (C) parasagittal crests, delimiting 
a median skull table. In X. /ongipes (B), parasagittal crests being displaced to the dorsolateral edge, 
the skull shows a paired and vaulted roofing of the telencephalon. The nasals are azygous in A, paired 
in B and C. On the ventral faces stippled ares indicate retractor bulbi muscle scars. 
The bar equals 10 mm. 


melanophores up to tip. Number of lateral line plaques around eyes 8 and 10, between 
eyes and cloaca 15 and 17. The dorsal integument is caramel to goldbrown, heavily 
speckled with melanophores and irregular large spots. Ventrally the skin is entirely 
vermiculated with melanophores on the whitish belly and on the yellowish-orange thights 
and throat. 


Among the paratypes, coloration of the back varies much, with many specimens 
lacking large spots or with only a few on head and shoulder; several specimens show only 
a vermiculation such as seen on the limbs (fig. 1). Ventrally the melanophore spots can 
be so dens that the belly and especially the throat become almost black on a grayish to 
bright orange background. The skin is further strewed with tiny keratinized spinules 
which, in males can reach a very high density. Similar structures are also found in 
X. tropicalis and X. epitropicalis, while other Xenopus species have a smooth skin. 


The skull (fig. 2) is short and broad, with parasagittal crests displaced laterally and 
with widely spaced retractor bulbi muscle scars. Nasals are paired as in X. tropicalis, 
unlike the azygous nasals of other Xenopus (REUMER, 1985). The squamosal is very thin. 
The auditory capsule (occipitopetrosal) is remarkably big; its anterior-posterior dimension 
is more than 1/3 of the total skull length (occipital condules — inclusively nasals), while 
it is less than 1/3 in other Xenopus. There are 8 unfused presacral vertebrae; the 3 ribs 
(paraphyses) are straight. Sternum relatively small, not fused to epicoracoids. 
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The topographical relationships of the distal tendons of the thigh musculature is 
similar to most other Xenopus, the tendon of the semitendinosus passing dorsal to that 
of the gracilis complex, unlike the situation in X. tropicalis where the former pierces that 
of the gracilae (for an illustration see CANNATELLA & TRUEB, 1988). 


TABLE 1. 


Morphometric characters of Xenopus longipes sp. nov. compared with those 
of X. amieti and X. fraseri. 


X. longipes X. amieti A: Jraseri 


Chromosome number 
Snout-vent length; mm 34 (32-36) d (48-57) (37-44) 
Forelimb; mm, % of body length 15 44% 19 37% 37% 
Leg, incl. foot 41 121 56 110 95 
Foot, incl. 5th toe 23 68 28 55 56 
Eye diameter 1.9 5.6 PSS .0 4.9 
Distance between eye centers 6.4 18.8 8.0 157 5 183 
Tentacle length 0.6 1.8 06 T2 83 20 
No. of lateral line plaques 

around eyey 10 (7-13) 11 (10-11) (7-10) 

eye-cloaca 20 (15-24) 21 (19-24) 19 (18-21) 
Egg diameter; mm 0.9-1.1 1.2-1.6 0.9-1.2 
Number of specimens 109 109 109 


Morphometric data as well as chromosome number are listed in Table 1 and com- 
pared to similar data of X. amieti and X. fraseri. The DNA-content of erythrocyte nuclei, 
as measured with a Facs-Scan (Becton, Dickinson & Co), is comparable to that of 
X. ruwenzoriensis (THIÉBAUD & FISCHBERG, 1977), i.e. about 16 pg per cell. The 
electrophoretic pattern of globins shows 5-7 bands grouped into the regions A and C 
(BURKI & FISCHBERG, 1985). This distribution is typic for both the tropicalis and the 
fraseri groups of Xenopus species. 


Distribution: Mt. Oku is situated in the middle of the ‘‘dorsale camerounaise”? 
series of volcanic massifs, 2000-3000 m high, that receive abundant rain. The higher parts 
of these massifs are covered by montane forests isolated by grasland and savanna-type of 
vegetation. Lake Oku, at an altitude of 2219 m lies close to the summit of Mt. Oku 
(3011 m). With montane forest covering the slopes down to the shore, this large crater lake 
appears rather undisturbed and oligotrophic. Also local people shun the sacred place (it 
is true that this beautiful spot has something bewitching, especially at night), and no fish 
has been introduced. Xenopus longipes has been found so far only in this lake and seems 
to be its unique Xenopus species. Ornithologists and agronomists from the ‘‘Conservation 
Center of Cameroon Montane Forest’’ at Oku are familiar with this Xenopus, having seen 
them by the hundreds jutting their heads above the water after rain. On April 24th and 
25th 1990 no Xenopus were seen; however, 589 and 100 were caught in several small 
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eal-baskets placed near the shore. The specimens looked rather emaciated and starving; 
it took several months in the laboratory before their condition improved, but lethality of 
this fragile Xenopus stayed high. 


Other Xenopus species of the region: The nearest locality (fig. 3) where we could 
catch Xenopus (5 9 , 120”) was at Tadu Sangere (2000 m), 15 km east of Lake Oku. South 
of Mt. Oku, on the eastern border of the Ndop plain, we found Xenopus at four localities 
(1300-1400 m). These five samples, totalling more than 200 specimens, were composed of 
X. amieti exclusively. To the southwest of the Ndop plain, KOBEL ef al. (1980) collected 
in February 1979 in a swamp of the Mifi-Nord 172 X. amieti together with 17 X. laevis 
sudanensis. This latter species was the only Xenopus (5 9 , 20’) we found in February 1990 
near Otang (600 m) in the Menchum valley west of Mt. Oku. 


DISCUSSION 


Within the genus Xenopus one may recognize two main groups, the tropicalis group 
with a basic karyotype of 10 chromosomes (2n=2 x =20: X. tropicalis; 2n=4x = 40: 
X. epitropicalis) and a second group with a basic karyotype of 18 chromosomes. The 
second contains at least three subgroups: the fraseri group (2n=4x =36: X. fraseri, 
X. pygmaeus; 2n=8x =72: X. amieti, X. andrei, X. boumbaensis; 2n=12x =108: 
X. ruwenzoriensis), the laevis group (2n=4x =36: X. gilli, X. laevis) and the muelleri 
group (2n=4x =36: X. borealis, X. muelleri); the relationship of several other taxa is 
less clear (BURKI & FISCHBERG, 1985; GRAF, 1986; LOUMONT, 1986; MANN ef al., 1982; 
REUMER, 1985; TYMOWSKA, 1977). 

The new taxon is the second Xenopus species found that belongs to the dodecaploid 
level of the genus. Since polyploid speciation in Xenopus is believed to be caused by 
interspecific hybridization (reviewed by KOBEL & DU PASQUIER, 1986), X. longipes may 
therefore be a young and posterior species relative to Xenopus of lower ploidy. A relative 
recent origin of the other dodecaploid X. ruwenzoriensis has been deduced from the fact 
that gynogenetic haploid (hemiploid) embryos do survive beyond metamorphosis, whereas 
for species of lower ploidy this condition is lethal due to time-dependent silencing of 
duplicated genes (KOBEL, 1981). No corresponding data are yet available for X. longipes. 

On grounds of its morphology (unfused vertebrae I and II, tendon condition in 
thighs, large eyes, large eggs, chromosome number), X. longipes belongs to the Xenopus 
group that has a basic karyotype with 18 chromosomes and within this group shows 
affinities to the fraseri group (broad skull, widely spaced retractor bulbi muscle scars). 
The electrophoretic globin pattern also resembles more the condition found in this group 
than that of the /aevis and muelleri groups; however, this character does not distinguish 
between the fraseri and tropicalis groups. On the other hand, the form of the nasals, i.e. 
paired and large, resembles much the situation found in the tropicalis group. Also the 
straight ribs as well as the texture of the relatively thin integument with keratinized 
spinules are rather typic for tropicalis-like Xenopus. 

In a polyploid species, provided that polyploidy originated through interspecific 
hybridization, it is not unexpected to find assembled morphological and biochemical 
characters which otherwise are typic for the one or the other species of lower ploidy. The 
admixture of some fropicalis-like traits in the highly polyploid X. longipes would be 
explained if its karyotype was composed of both the 10-chromosomes and 
18-chromosomes sets of the tropicalis and fraseri groups, respectively. However, we have 
failed so far to recognize whole or part of 10-chromosomes genomes in its karyotype. 
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FIG. 3. 


Distribution of the 3 Xenopus species in the Highlands of West Cameroon: X. longipes (A, Lake 
Oku); X. amieti (B, Tadu; C, Ber; D, Nkoutoupi; E, Nchoupa; F, Bangourain; G, Galim; 
H, Mbouda); and X. laevis sudanensis (G, Galim; I Otang). The dotted areas are forest reserves. 
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Moreover, the skull of X. longipes shows particularities not present in any other 
Xenopus species, such as the dorsolateral position of the parasagittal crests, or the very 
big auditory capsule where squamosal and quadrate attach almost on the anterior face 
instead of laterally. The new species may thus belong to, or may display through its 
allopolyploid constitution at least some characters of a hitherto unknown subgroup of 
Xenopus and of which it is the only representative so far discovered. 

This new species has so far been found in Lake Oku only. Lake Oku lies on the 
watershed between the Sanaga and the Bénoué river systems. While on the southern slope 
many Xenopus localities have been investigated in the Mbam-Noun affluents of the 
Sanaga (PERRET, 1966; KOBEL ef al., 1980; and this paper), almost nothing is known 
about Xenopus from the northwestern slope between the Cross River and the Bénoué 
affluents Katsina and Donga. This region of some 10° km” of partially forested 
mountains represents potential habitats for X. longipes, Lake Oku being one of the most 
eastern and highest localities. 


RESUME 


Xenopus longipes sp. nov. est une nouvelle espéce polyploide (2n = 108) provenant du 
lac de cratère Oku situé dans les Hautes Terres de l’Ouest du Cameroun. C’est une petite 
espèce (Q 32-36 mm, © 28-31 mm), très fortement mouchetée de taches noires, dorsale- 
ment et ventralement. La coloration ventrale est grisâtre ou d’un bel orangé. Certains 
spécimens montrent dorsalement de grosses taches noires irrégulièrement distribuées sur 
un fond caramel ou brun foncé. Les membres sont fins et les pieds (68% de la longueur 
du corps) ont de très longs doigts et une palmure sombre extrêmement développée. C’est 
le caractère principal permettant de distinguer X. /ongipes vivantes des autres petites 
espèces à 4 ongles, X. fraseri et X. pygmaeus aux pieds plus courts. La nouvelle espèce 
diffère de toutes les autres par plusieurs particularités ostéologiques telles que position 
dorsolatérale des crêtes parasagittales ainsi que par l’état non-fusionné des ossa nasale et 
des deux premières vertèbres. 

Les autres espèces de Xenopus de cette région sont X. amieti qui abonde dans les 
marais à l’est et au sud du lac Oku, et non dans le lac lui-même, et X. /aevis sudanensis 
dans les marais de la Menchum à l’ouest du Mt. Oku. 
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